Induction of polarized apical expression and vectorial release of carcinoembryonic antigen (CEA) during the process of differentiation of HT29-D4 cells.
HT29-D4 clonal cells can be induced to differentiate by a simple alteration of the culture medium, that is, by the replacement of glucose by galactose [Fantini, J., et al. (1986) J. Cell Sci., 83:235-249] as reported for the nonclonal HT29 cells [Pinto, M., (1982) Biol. Cell, 44:193-196]. An essential property of the HT29-D4 cell line is the fact that no cell loss occurs after the medium change, so that the differentiated cells can be considered as the true counterpart of the undifferentiated one. This model is particularly suitable to study morphological and biochemical events associated with the progressive establishment of the differentiation state. We report here that carcinoembryonic antigen (CEA), a 180 kDa glycoprotein originally described as a colon tumor associated antigen, is faintly expressed at the surface of undifferentiated HT29-D4 cells. These cells release a small amount of CEA (2.5 ng/10(6) cells/24 hr) in the culture medium. Fourty-eight hours after glucose substitution by galactose, both CEA cell surface expression and release are strongly enhanced as demonstrated by immunofluorescence and immunoprecipitation studies. Ten days after the medium change, the amount of CEA released reaches a maximum value of 130 ng/10(6) cells/24 hr, which remains stable for differentiated HT29-D4 cells cultured in glucose-free, galactose-containing medium (Gal-medium) for several months. HT29-D4 cells grown in Gal-medium in porous-bottom culture dishes generate leakproof epithelial monolayers. We have successfully performed an independent radioiodination of the apical and basolateral domains of these cells, followed by immunoprecipitation. We demonstrate that CEA is expressed exclusively at the apical surface of differentiated HT29-D4 cells, since the 180 kDa polypeptide was immunoprecipitated only when the radioiodination was performed at the apical side of the monolayer. Leakproof HT29-D4 monolayers cultured in permeable chambers were also used to demonstrate that CEA was exclusively released in the medium bathing the apical side of the cells. In conclusion, this study of cell surface CEA expression and CEA release during the process of differentiation of HT29-D4 cells demonstrated that 1) CEA cell surface expression and CEA release are correlated with cell differentiation; 2) CEA is expressed in the apical brush border membrane of differentiated HT29-D4 cells; and 3) CEA release is exclusively oriented toward the apical side of the polarized monolayer.